Subgrouping University Students Based on Substance Use Pattern: A Latent Class Analysis by کریمی راد, محمد رضا et al.
O R I G I N A L  R E S E A R C H
Subgrouping University Students Based on 
Substance Use Pattern: A Latent Class Analysis
This article was published in the following Dove Press journal: 
Substance Abuse and Rehabilitation
Mohammad Reza Karimirad1 
Sima Afrashteh2,3 
Ali Gholami4,5 
Saeid Hossein Oghli6 
Abbas Abbasi-Ghahramanloo7 
Leila Bordbar8 
Mostafa Salari8
1Department of Psychiatric Nursing, 
School of Nursing and Midwifery, Tehran 
University of Medical Sciences, Tehran, 
Iran; 2Department of Public Health, 
School of Public Health, Bushehr 
University of Medical Sciences, Bushehr, 
Iran; 3Student Research Committee, 
Shiraz University of Medical Sciences, 
Shiraz, Iran; 4Noncommunicable Diseases 
Research Center, Neyshabur University 
of Medical Sciences, Neyshabur, Iran; 
5Department of Epidemiology & 
Biostatistics, School of Public Health, 
Neyshabur University of Medical 
Sciences, Neyshabur, Iran; 6Abhar 
Branch, Islamic Azad University, Abhar, 
Iran; 7Department of Public Health, 
School of Health, Ardabil University of 
Medical Sciences, Ardabil, Iran; 
8Department of Nursing, Hormozgan 
University of Medical Science, Bandar 
Abbas, Iran 
Purpose: High-risk behaviors are the main causes of death and disability among youth and 
adults. Entering university might cause students to go through their first-hand experience of 
using substances.
Aim: This study aimed to detect the subgroups of students based on substance use and assess 
the effects of religiosity and parental support as well as other related factors on the member-
ship of students in each latent class.
Methods: Using a multistage sampling method, this cross-sectional study was conducted in 
2016 in Hormozgan University of Medical Sciences (n=524). All students completed a self- 
report questionnaire. This questionnaire contained questions about substance use, religious 
beliefs and familial support. The questions of substance use were prepared using the World 
Health Organization Alcohol, Smoking and Substance Involvement Screening Test (WHO 
ASSIST). To analyze the data, PROC LCA statistical method was run in SAS9.2.
Results: Three latent classes were identified: 1) nonuser (87.5%), 2) tobacco and illicit drug 
user (8.7%) and 3) polydrug user (3.8%). Having extramarital sex in the last month 
(OR=28.29, 95% CI; 8.45–94.76), living alone (OR=4.29, 95% CI; 1.01–18.35) and having 
a higher score of familial support (OR=0.94, 95% CI; 0.89–0.98) were associated with the 
polydrug user class. Hookah smoking had the highest (11.1%) and non-medical methylphe-
nidate use had the lowest (2.3%) prevalence among the participants of the study.
Conclusion: This study revealed that 12.5% of the students were either tobacco and illicit 
drug users or polydrug users. Thus, focusing on the religiosity and familial support may help 
design some preventive programs for this stratum of young adults.
Keywords: latent class analysis, substance use, religiosity, familial support, university 
students
Introduction
High-risk behaviors are the main causes of death and disability among youth and 
adults. The United Nations Office on Drug and Crime (UNODC) has reported that 
one-fourth of a billion 15–64-year-old people in the world used drugs at least once 
in 2016.1
In the 21st century, adolescents and youths have encountered multiple social 
changes that may contribute to potential substance use.2 One of the most important 
stages in the lives of these young adults can occur when they enter a university, 
which is associated with separation from family, facing peer pressures and exposure 
to new experiences, in turn leading to increased stress and behavioral problems 
such as substance use. Substance use can result in physical injuries and irreparable 
educational, psychological, socioeconomic and occupational failure.3,4
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Previous literature has already focused on the preva-
lence of substance use and its related factors as well as the 
introduction of high-risk groups and the consequences of 
engaging in substance use, but showing the possibility of 
simultaneous occurrence of different substances and the 
classification of students based on substance use are less 
taken into account.1,5,6
Although the trend of substance use is decreasing in 
European countries and the US, this issue has remained a 
major problem among young people and students in these 
countries.7,8 Among Iranian students, the prevalence of 
substance use is relatively high.2,5 For example, in a 
study conducted in six universities in Tehran, a relatively 
high prevalence of hookah, smoking and alcohol use was 
reported.9
Important factors contributing to substance use include 
gender, high stress, the family history of substance use, 
family conflicts and protective factors such as religion, par-
ental support and the high level of parental education.10–14 
Religious beliefs have been identified as a protective factor 
against substance use. Prior studies have suggested that indi-
viduals with higher religiosity tend to demonstrate a range of 
healthy behaviors.15,16 Parental support is another factor that 
protects students against risky behaviors. Individuals from 
more cohesive families are less likely to try illegal drugs and 
substances.16,17 The relationship among the above-men-
tioned factors has been assessed by variable-centered studies 
considering each substance separately. As a result, there is no 
information on the association of these variables with the 
subgroups of substance use. For assessing the simultaneous 
effects of related factors on all types of substance, there are 
new approaches, one of which is Latent Class Analysis 
(LCA). LCA is a form of cluster analysis used as a tool to 
identify the latent subgroup specifications or classes of indi-
viduals with common characteristics.18
It should be noted that the prevalence of illicit drug and 
alcohol use among Iranian students could be different from 
other countries especially the western ones. Such a differ-
ence is mostly related to these factors: 1) religious and 
legal prohibition of alcohol and illicit drug use; 2) the 
cultural stigma against alcohol and illicit drug use and 3) 
the disapproval of alcohol and illicit drug by parents.12
Based on the above-mentioned introduction, this study 
aimed to investigate students’ subgroups according to the 
substance use pattern using the LCA statistical method. 
Also, the effects of religious beliefs, familial support and 
some demographic characteristics on the probability of the 
membership of students in each class were evaluated.
Methods
Study Population and Sampling 
Framework
The present cross-sectional study was conducted in 2016 
in Hormozgan University of Medical Sciences. To sample 
students, we used a multistage sampling scheme. This 
university has six faculties all of which were considered 
as strata. The proportion of students in different faculties 
was calculated (stratified sampling). Then, the number of 
classes was extracted. In the selection process, some 
classes were selected randomly in each faculty. In selected 
classes, all students were recruited to participate in the 
study. Finally, 580 students were invited to participate. 
Before the distribution of the questionnaires, the research 
team explained some needed explanations in each selected 
class on the aims of the study, the anonymity of the 
questionnaires and the voluntary nature of participation 
in the study. Moreover, the research team asked students 
not to include their names and other personal information 
in the questionnaire. To gain the students’ trust and main-
taining their confidentiality, pens with the same color were 
distributed among them to complete the questionnaire.
To obtain information about risk-taking behaviors, stu-
dents completed a self-administrated questionnaire that 
was previously developed in another study19 in their 
class. More information on this questionnaire has been 
reported in previous studies.12,20
In this questionnaire, the questions designed to obtain 
information include the following topics: cigarette and 
hookah smoking, prescription-type opioids use, methyl-
phenidate and sedative-hypnotics use, illicit drug use, hav-
ing extramarital sex and some demographic 
characteristics.
To assess religious beliefs, a 28-item scale of Kendler’s 
general religiosity was used. In this scale, a 5-point Likert- 
type scaling was used. As a result, the final score of 
religiosity for each student ranged between the minimum 
and maximum amounts (28 to 140). In this scoring system, 
the higher scores showed a higher level of religious 
beliefs. Parental support was assessed by the Persian ver-
sion of Aneshensel and Sucoff’s 13-item questionnaire. In 
this questionnaire, a 5-point Likert-type scaling was used. 
The final score of parental support for each student ranged 
between 13 to 65 (the lowest and highest scores) in which 
higher scores showed a higher level of parental support. 
More information about these two questionnaires has been 
provided in other studies.16,21 Extramarital sex has been 
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defined as having sex with someone else out of marriage. 
As a result, extramarital sex includes having a sexual 
relationship with someone other than his/her spouse and 
also having pre-marital sex with someone.
The Ethics Committee of Hormozgan University of 
Medical Sciences approved the study. All students had 
signed an informed consent form.
Statistical Analysis
We used LCA to analyze the data. This approach is a latent 
categorical variable model that identifies individuals with 
similar characteristics and classifies similar participants. 
Considering the measurement error, this model assumes 
that the association of indicator variables (observed vari-
ables) could be stated by the categorization of the latent 
variable. LCA performs different iterations for all models 
of identified classes. Comparing the frequencies of 
response patterns (observed vs expected), LCA specifies 
the best model. This model calculates some indices that 
help select the best model such as G2, Akaike information 
criterion (AIC) and Bayesian information criterion (BIC). 
It should be noted that AIC and BIC are calculated based 
on the G2 statistic. For these criteria, a smaller value 
shows more goodness of the model. As a result, a model 
with the lowest value of AIC or BIC might be selected. In 
order to perform LCA in the current study, seven observed 
variables were used to assess the profile of substance use 
as a latent variable. These observable variables or indica-
tors were cigarette and hookah smoking, alcohol use, pre-
scription-type opioids use, methylphenidate use, sedative- 
hypnotics and illicit drug use. To assess the role of some 
other related factors regarding clustering the students, after 
finalizing the model, we entered age, gender, having extra-
marital sex, living alone, religious beliefs and parental 
support into the LCA model as covariates. To perform all 
analyses, we used PROC LCA in SAS 9.2 software (SAS 
Institute Inc. Cary, NC, USA).
Results
From 580 distributed questionnaire, a total of 524 (90.3% 
response rate) were completed by the students. The results 
showed that the mean age of the students was 23.0±4.2. 
The lowest and highest age was 18 and 47 years old, 
respectively. Also, 58.2% of the participants were male, 
and only a few were married (19.8%).
Table 1 shows the prevalence of each substance use. 
This table indicates that among all students, hookah smok-
ing in the last month had the highest prevalence among all 
types of substance. Likewise, non-medical methylpheni-
date use had the lowest prevalence. Besides, the results 
showed that men used more substances than women did.
Moreover, we fit the LCA models with different 
classes, ranging from one to eight. For each latent model, 
the needed indices were calculated. Table 2 shows these 
models. Given these indices and interpretability of the 
results of the models, we selected three latent-class mod-
els. Table 3 demonstrates the results of the three latent- 
class models of substance use pattern among students. 
This table contains three sections. The first section shows 
latent-class prevalence. The second one shows item- 
response probabilities, and the last one indicates odds 
ratios with a 95% confidence interval for covariates.
The second section of Table 3 contains the conditional 
probabilities of using each substance. It should be noted 
that the probability of non-using each substance can be 
calculated by subtracting the item response probabilities as 
shown in this table from 1. For labeling and interpreting 
each latent class, these item response probabilities were 
used. To show and highlight the overall pattern, the larger 
item response probabilities appear in bold font. For exam-
ple, we named latent class 3 as “polydrug user” because 
this class was characterized by a high probability of using 
all substances. Similarly, latent class 1 was named as 
“non-user” and characterized by a low probability for 
using all substances. In contrast to these classes, another 
class showed a different pattern of substance use among 
students of this study. Latent class 2 was named as 
“tobacco and illicit drug user” and showed individuals 
high likely to smoke cigarettes and hookah along with 
illicit drug use.
The last section of Table 3 shows the odds ratio of 
membership in each latent class. We considered latent 
class 1 (non-user) as a reference class. This table indicates 
that having extramarital sex in the last month increased the 
odds of membership in latent class 2 and 3 compared to 
class 1. Similarly, living alone increased the odds of 
membership in latent class 2 and 3 compared to class 1. 
In contrast to these two factors, having a higher familial 
support score decreased the odds of membership in latent 
class 2 and 3 compared to class 1. Although having a 
higher score of religiosity could decrease the membership 
in latent class 2 compared to class 1.
Discussion
In this study, we examined substance use patterns and 
identified three latent classes among university students 
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in the city of Hormozgan. These three latent classes are the 
following: 1) Nonuser (87.5%), 2) tobacco and illicit drug 
user (8.7%) and 3) polydrug user (3.8%). Among the 
students belonging to the latent class 2 (tobacco and illicit 
drug user), the probability of cigarette and hookah smok-
ing as well as illicit drug use was high. Also, among the 
students of the latent class 3 (polydrug users), the prob-
ability of engaging in all types of substance-related beha-
vior was high.
Considering of the legal and religious prohibition of 
substance use in Iran and the negative stigma against 
substance use among Iranian people, it seems that a con-
siderable number of students fell under “tobacco and illicit 
drug user” and “poly drug user” classes.
The results of multinomial regression indicated that a 
higher score of religiosity beliefs (only in tobacco and 
illicit drug user) and familial support decreased the odds 
of membership in the latent class 2 and 3 in comparison to 
the first class. In the previous variable and person-centered 
research, the preventive effect of religiosity on engaging in 
high-risk behaviors has been documented among univer-
sity students.16,22–25 As for the person-centered studies, for 
example, Afrashteh et al showed that religious beliefs 
decrease the odds of membership in the high-risk class, 
somewhat high-risk class, hookah user class and very 
high-risk class compared to the low-risk class.25 
Similarly, Mohammadpoorasl et al indicated that among 
male students, religious beliefs can decrease the odds of 
membership in the sexual and drinking risk takers class 
and high-risk class compared to the low-risk class. 
Previous research also demonstrates that among female 
students, a higher score of religiosity decreases the odds 
of membership in the cigarette and hookah smoker class, 
sexual risk-taker class and high risk class compared to the 
low-risk class.16
Additionally, this study revealed that familial support 
acts as a protective factor on the membership of students 
in second and third classes. The preventive role of familial 
support in substance-related behaviors have been reported 
in numerous variable-centered studies.21,26,27 But few stu-
dies have examined the effect of this factor on the person- 
centered analysis.16,25 For example, Afrashteh et al 
showed that familial support decreases the odds of mem-
bership in the high-risk class, somewhat high risk class, 
hookah user class and very high risk class compared to 
low-risk class.25
Religious beliefs and familial support could be consid-
ered as critical and influential factors in substance use 
preventive programs in university students. These factors 
along with other related variables can act as a marker for 
initiation of engaging in substance-related behaviors and 
finally for identification and implementation of the inter-
ventions among this stratum of the society.
Our results indicate that hookah smoking is a more 
common behavior compared to other substance-use beha-
viors. In the same vein, the results of national STEPS 
surveys have indicated that the prevalence of hookah smok-
ing in Iranian adults ranges from 1.7 to 10.9% among men 
and from 0 to 16.8% among women. Besides, this study 
revealed that this behavior is common in the south and 
southeast of Iran.28 As can see in Table 3, hookah smoking 
cooccurred with other types of behavior and there is no 
specific class of students that only used hookah. Previous 
person-centered research in Iran has reported inconclusive 
findings. For instance, in a similar study in the south of Iran, 
Afrashteh et al25 reported that there is a specific group of 
students that are only hookah smokers. Nevertheless, other 
studies among students in Tabriz16 (the northwest of Iran) 
demonstrated that there is only one group of students (also 
in male and female students) that used cigarette and hookah 
Table 1 Percentages of Students Responding “Yes” to Questions About Substance Use
Male (n=215) Female (n=305) Total (n=524)
Items N % N % N %
Cigarette smoking (last month) 36 16.7 13 4.3 49 9.4
Hookah smoking (last month) 45 20.9 13 4.3 58 11.1
Alcohol use (last month) 24 11.2 12 3.9 36 6.9
Prescription-type opioids use (last month) 26 12.1 25 8.2 52 9.9
Methylphenidate use (last month) 8 3.7 4 1.3 12 2.3
Sedative-hypnotics use (last month) 15 7.0 17 5.6 32 6.1
Illicit drugs use (life time) 35 16.3 16 5.2 51 9.7
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simultaneously. Likewise, research has shown that among 
students of medical sciences in Tehran (the capital of Iran) 
there was not a separated group of hookah smoker.29 Yet, a 
study conducted in the U.S indicates that hookah smoking 
commonly cooccurs with other risk-taking behaviors, and 
there is no heterogenic group of students that use only 
hookah in the LCA model.30
Previous variable-centered research has revealed 
that individuals who are hookah smokers are more 
likely to engage in using marijuana, cigarettes, alter-
native tobacco products and alcohol.31–33 However, 
consistent with other person-centered studies from 
Iran,16,25 this study showed that this may not be true 
for all hookah smokers. In other words, only the poly-
drug user class had the highest risk. In the second 
class, hookah users were at the risk of using cigarettes 
and illicit drugs and not all behaviors.
In line with to prior studies,34,35 the present study 
showed that hookah smoking exceeded cigarette smoking. 
The higher prevalence of hookah smoking can be due to 
the following reasons: age, availability and social setting 
and acceptance. Hookah smoking is more likely to be 
reported by younger students. Similarly, hookah smoking 
is a social activity for most young adults. For this reason, 
Table 2 Comparison of LCA Models with Different Latent Classes Based on Model Selection Statistics
Number of Latent 
Class
Number of Parameters 
Estimated
G2 df AIC BIC Entropy Maximum Log- 
Likelihood
1 7 528.03 120 542.03 571.86 1.00 −990.57
2 15 103.18 112 133.18 197.10 0.94 −778.14
3 23 68.85 104 114.85 212.87 0.93 −760.98
4 31 59.53 96 121.53 253.64 0.92 −756.32
5 39 52.24 88 130.24 296.43 0.93 −752.67
6 47 45.48 80 139.48 339.77 0.84 −749.29
7 55 41.48 72 151.48 385.86 0.85 −747.29
8 63 34.39 64 160.39 428.86 0.72 −743.75
Abbreviations: LCA, latent class analysis; AIC, Akaike information criterion; BIC, Bayesian information criterion.
Table 3 The Three Latent Classes Model of Substance Use and Related Covariates
Latent Class
Non User Tobacco and Illicit Drug User Poly Drug User
Latent class prevalence 0.875 0.087 0.038
Item-response probabilities
Cigarette smoking (last month)a 0.007 0.730b 0.630
Hookah smoking (last month) 0.036 0.599 0.713
Alcohol use (last month) 0.007 0.391 0.736
Prescription-type opioids use (last month) 0.070 0.117 0.723
Methylphenidate use (last month) 0.002 0.023 0.501
Sedative-hypnotics use (last month) 0.026 0.096 0.774
Illicit drugs use (life time) 0.019 0.505 0.953
Covariates OR (95% CI) OR (95% CI) OR (95% CI)
Age (p=0.800) Reference 1.01 (0.95–1.07) 1.07 (0.96–1.19)
Gender (being male)(p<0.001) Reference 3.47 (1.99–6.06)c 1.71 (0.55–5.37)
Having extra marital sex (last month) (p<0.001) Reference 4.37 (1.49–12.87)c 28.29 (8.45–94.76)c
Living alone (p=0.002) Reference 5.41 (2.29–12.83)c 4.29 (1.01–18.35)c
Religious beliefs(p=0.007) Reference 0.97 (0.96–0.99)c 1.02 (0.99–1.07)
Familial support (p=0.026) Reference 0.97 (0.94–0.99)c 0.94 (0.89–0.98)c
Notes: The probability of a “No” response can be calculated by subtracting the item-response probabilities shown above from 1. aProbability of a “Yes”. bItem-response 
probabilities >0.5 in bold to facilitate interpretation. cSignificant OR.
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many hookah smokers have reported using hookah while 
hanging out with others.34,36,37
The majority of hookah users think that this behavior is 
less lethal and addicting than cigarettes or other types of 
substance.38 Cobb et al suggested that hookah smoking 
analysis, user toxicant exposure and health effect research 
could contradict this misperception about hookah.39 
Unfortunately, there is no formal and legal instruction or 
prohibition against hookah smoking in Iranian universities.
As previously mentioned, this study evaluated the sub-
stance use pattern in university students. We also assessed 
the effects of parental support and religiosity as well as 
other related factors on the membership of the students in 
various latent classes that were identified by the LCA 
model. The findings of this study showed that most of 
the students are nonusers. But about 9% and 4% are 
tobacco and illicit drug users and polydrug users, respec-
tively. Based on the findings, focusing on the religiosity 
and familial support may help design preventive interven-
tional programs for reducing substance use prevalence in 
university students. Such programs could be used in lower 
ages such as high school students.
The strengths of this study were its good sampling 
scheme, acceptable sample size and high response rate. 
This study had some limitations, though. The first limita-
tion was using a self-administrated questionnaire which 
could lead to the underestimation of the prevalence rates. 
Additionally, due to the cross-sectional nature of the pre-
sent study, causality could not be assessed. Another set-
back was associated with assumptions of the LCA model. 
One of the most important assumptions of this model is the 
local independence of indicator variables. It is probable 
that this assumption was not established among different 
substances. Finally, the generalization of the findings of 
this study is limited to the students in the city of 
Hormozgan.
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